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INSTRUCTIONS FOR TESTING PLUG-IN MODULES 

The plug-in modules, whose test procedure i s  descr ibed  below, a r e  

e n t i t  l ed  "TIME BASE" and "PULSE GENERATOR". Schematic number D04-E 103 

desc r ibes  both modules e l e c t r i c a l l y .  Both are p r i n t e d  boards,  and twelve 

of each are plugged i n t o  t h e  "peaker" c h a s s i s .  

The func t ion  of t h e  system is t o  a l low t h e  Power Room Operating 

Engineer t o  set t h e  f i r i n g  t i m e s  of each of t h e  twelve p a i r s  of i g n i t r o n s  

i n d i v i d u a l l y  during t h e  RECTIFY and FLAT-TOP segments of t he  main magnet 

cu r ren t  cyc le .  The TIME BASE dBrives i t s  g a t e  by squaring one of t h e  

twelve phases of t h e  a l t e r n a t o r  and produces a ramp, s t a r t i n g  a t  t h e  

nega t ive  s l o p e  zero  cbossing and ending 112 cyc le  later.  The ramp is a n  

input  t o  a mul t i a r  on t h e  PULSE GENERATOR module. The s t a r t i n g  l e v e l  of 

t h e  ramp, as viewed a t  t h e  input  t o  t h e  mul t i a r ,  i s  determined by e i t h e r  

t h e  RECTIFY o r  FLAT-TOP re fe rence  p o t .  

ramp reaches t h e  f ixed  r e fe rence  l e v e l  on t h e  oppos i t e  s i d e  of  t h e  input  

diode.  

The mul t i a r  pu l se  oocurs when t h e  

The mul t i a r  output  pu l se  goes through a g a t e ,  which is  d i sab led  only 

during t h e  INVERT t i m e  i n t e r v a l .  From t h e r e ,  t h e  pu l se  leaves t h e  PULSE 

GENERATOR module and goes t o  a power a m p l i f i e r  mounted on t h e  c h a s s i s .  

The power a m p l i f i e r s  d r i v e  t h e  f i r i n g  thy ra t rons ,  which f i r e  t h e  i g n i t r o n s .  

There a re  s i x t e e n  of each of t h e  two modules, twelve of which are  i n  

use .  The e i g h t  spa res  are now i n  a locker  l oca t ed  between t h e  i g n i t r o n s  

and t h e  Power Cont ro l  Room. a 
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T e s t  Procedure 

A test  j i g  has been b u i l t  and t e s t e d  and is  a v a i l a b l e  i n  t h e  Power 

Room. The modules can be t e s t e d  without  r e fe rence  t o  t h e  schematic 

(#D04-E103). 

(1) P lace  t h e  tes t  j i g  on a bench wi th  knobs fac ing  f r o n t ,  and remove 

modules. Obtain two power supp l i e s  and connect them proper ly  t o  t h e  

p lus  and minus 24 v o l t  banana connectors  on t h e  rear. I f  t i m e  permi ts ,  

check t h e  vo l t ages  w i t h  a d i g i t a l  vo l tmeter .  Otherwise,  set them equal  

t o  eadh o t h e r  by t h e  same m e t e r .  W a r m  up a scope, p re fe rab ly  wi th  a 

CA plug-in and two probes.  

(2) Shut o f f  power supp l i e s  and i n s t a l l  modules t o  be t e s t e d .  Plug i n  

l i n e  cord t o  110 V 60 cps ac l i n e ,  and switch on toggle  switch i n  rear. 

Turn on t h e  power s u p p l i e s  aga in .  

(3) On t h e  upper l e f t  of t h e  QIME BASE module i s  a green  test p o i n t .  

There should be a n  18 V pp (-9.6 t o  -1-8.3 V) s i n e  wave a t  t h i s  p o i n t , '  

w i th  16 2 /3  mi l l i second per iod .  

(4) 
Here one should see t h e  ramp func t ion ,  sketched below. 

0 On t h e  upper r i g h t  of t h e  TIME BASE module i s  a - zed test  p o i n t .  

I 

I 
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I f  ramp is  not 24 V h igh ,  o r  i f  t h e r e  i s  c l i p p i n g  a t  t h e  t o p  (see 

b e  low) 

then  t h e  s l o p e  may need adjustment .  

t h a t  power s u p p l i e s  are c o r r e c t  and t h a t  t h e  scope i s  a c c u r a t e l y  c a l i b r a t e d .  

Adjust  t h e  pot  on t h e  p r i n t e d  board s o  t h a t  t h e  ramp is  on t h e  b r i n k  of  

c l i p p i n g  (wi th in  0 . 1  V of c l i p p i n g  l e v e l  o r  not  more than 105 mi l l i seconds  

a t  c l i p p i n g  l e v e l ) .  

Before a d j u s t i n g  s l o p e ,  be  s u r e  

(5) 
Here, one can view t h e  m u l t i a r  pu l se .  The main t h i n g s  t o  look f o r  are  

m u l t i p l e  pu l s ing ,  absence of pu l se ,  t i m e  of  occurrence and shape.  Put 

t h e  ramp on t h e  o t h e r  input  t o  t h e  scope ( s t e p  4 )  s o  t h a t  i t  can be used 

as a t i m e  r e f e r e n c e .  Use "chopped" o r  "add a l g e b r a i c a l l y "  mode. 

On t h e  upper r i g h t  of t h e  TIME BASE module is a yel low tes t  p o i n t .  

(a) With t h e  func t inn  swi tch  an  t h e  test  j i g  a t  t h e  extreme l e f t ,  a 

p u l s e  should occur  0.6 m s  be fo re  t h e  ramp reaches i t s  peak, approximately.  

The p u l s e  shape i s  sketched below. 

.+avdc& + "$ v d G  

NOTE: tr = 0.25 p,s when viewed on oppos i t e  s i d e  
of 10 K i s o l a t i n g  r e s i s t o r .  

The shape and s i z e  of t h e  p u l s e  should be  t h e  same f o r  a l l  p o s i t i o n s  of 

t h e  func t ion  swi tch .  

(b) Turn t h e  func t ion  switch o n e , s t e p  clockwise t o  INVERT, and t h e  

pu l se  should d isappear .  

' A  
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(c) Turn i t  another  s t e p  clockwise t o  RECTIFY, and t h e  pu l se  shouzd 

reappear  near  t h e  bottom of t h e  ramp. I t s  phase can be set wi th  t h e  

RECTIFY pot  from 0 .4  m s  t o  2 .4  m s  from s tar t  of ramp. FLAT-TOP pot  should 

have no c o n t r o l  a t  a l l .  

(d) Turn t h e  func t ion  switch t o  FLAT-TOP. The pu l se  should occur 

f u r t h e r  up t h e  ramp now, and should be a d j u s t a b l e  w i t h  t h e  FIAT-TOP pot  

from 0.6 t o  2.3  m s  from t h e  po in t  a t  which t h e  ramp s tar ts  t o  f a l l .  

The RECTIFY pot  s e t t i n g  should not  c o n t r o l  t h e  p o s i t i o n  of t h e  pulse .  

On t h e  upper l e f t  of t h e  TIME BASE module i s  a b lack  test  p o i n t .  

This  i s  not needed unless  one o f  t h e  modules f a i l s  t o  pass  t h e  tests 

descr ibed  above. With t h e  func t ion  switch on RECTIFY, t h e r e  should be 

0.6 Q dc l e v e l .  I n  FLAT-TOP p o s i t i o n ,  t h i s  l e v e l  is c o n t r o l l e d  by t h e  

FLAT-TOP pot  from zero  t o  +5.5 v o l t s ,  approximately.  

Fau l ty  o r  ques t ionable  modules should be r epor t ed  t o  I r a  C o l l i e r ,  

and t o  W i l l i a m  Michaelson o r  Arthur O t i s .  

a t t ached .  

A schematic  of t h e  test  j i g  i s  

AO/ah 

cc  I. C o l l i e r  (15) 
W. Michaelson (1) 
A .  O t i s  ( 4 )  
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